Two related viral genes are located on a single superhelical DNA segment of the multipartite Campoletis sonorensis virus genome.
Campoletis sonorensis virus (CsV) (Polydnaviridae) is a large eucaryotic DNA virus with a structurally complex genome consisting of 28 or more superhelical (SH) DNA segments. Little is known of the relationship between different SH DNAs, but some SH DNAs do cross hybridize, indicating a relatedness between certain SH DNAs. In a previous study of viral expression in parasitized Heliothis virescens larvae, several partially homologous viral mRNAs were also identified (G. W. Blissard, S. B. Vinson, and M. D. Summers, 1986, J. Virol. 57, 318-327). To study the organization of the viral genome and the relationship between two partially homologous viral mRNAs, we analyzed cDNA clones and a cloned SH DNA segment of the CsV genome. Of the two CsV mRNAs examined (1.6 and 1.0 kb), both mRNAs were abundant at 48 hr after parasitization and the 1.6-kb mRNA was detected as early as 2 hr after parasitization. Nucleotide sequence analyses of cDNA clones representing the two partially homologous CsV mRNAs (1.6 and 1.0 kb) show that the two CsV mRNAs share five regions of imperfect homology (68 to 88%) which include a large part of each mRNA. These data indicate that the two mRNAs are transcribed from two separate but closely related CsV genes. Comparison of predicted amino acid sequences shows that the two related viral genes encode proteins with divergent amino acid sequences. Northern and Southern hybridization analyses using cloned cDNAs as probes showed that one CsV mRNA (1.6 kb) is homologous to CsV SH DNAs W, R, and M, while the other mRNA (1.0 kb) shows strong homology only to SH DNA W. By cloning and Southern hybridization mapping of the 15.8-kbp SH DNA W, we demonstrate that the genes for the related 1.6- and 1.0-kb mRNAs are located on different regions of this single 15.8-kbp SH DNA. Alignment of nucleotide sequences from a cloned viral genomic DNA and a cDNA demonstrates that the CsV gene encoding the 1.6-kb mRNA is a spliced gene containing at least two introns. Conservation of splice junctions between the two mRNAs suggests that the 1.0-kb mRNA is also spliced. These data represent the detailed analysis of two closely related CsV mRNAs abundantly expressed in parasitized H. virescens larvae, the first observation of related viral genes in a eucaryotic DNA virus, the demonstration of splicing in the Polydnaviridae, and the cloning and mapping of one of the largest SH DNA segments of the CsV genome.